






















However, Graph A (Page A5.3. 1~) shows zero current in the secondary
neutral. With zero current. there will be no voltage drop developed.
Consequently, comparison of these graphs strongly suggests that an
equipment malfunction occurred during this testing. Alternatively,
depending upon the point of connection of this recording instrument, the
voltages reflected on Graph F could indicate voltages on the neutral due
to operation of other parts of the on-farm electrical system, i.e.,
voltages which are caused by loads other than those operating in the
barn.

Graph H (Page A5.3.21) once again reflects that the primary
neutral is very sensitive to on-farm loads. Likewise, the voltages
which are typically from slightly less than 5 V to slightly less than 10
V also indicate and reinforce the earlier statement that problems still
exist along the primary distribution system.

The secondary neutral amperage at the transformer as reflected on
the top graph on Page A5.4.1 suggests that one piece of equipment had
failed (Graph A of the WaveRider equipment) or that the secondary
neutral current measured in this instance in fact reflects total on-farm
load. The currents reflected are in excess of 10 amps at some points in
time. If these currents are reflective of those on the neutral
servicing only the barn, then there is a definite error in the data as
the two sets of data are incompatible and inconsistent. If, in fact,
the data on this page reflect current on the secondary neutral upstream
towards the substation from the interconnection of all on-farm neutrals,
the data would be realistic and not particularly abnormal.

The data reflected on Channel 2 (Page A5.4.1) show current in the
primary neutral grounding conductor up to 0.4 amps. The exceptions are
several elevated spikes up to 1.6 amps, which occurred during the
impedance tests. The impedance tests were not reflective of normal on
farm load operation and, thus, the elevated currents are believed to be

.of little or no consequence.

The waterline amperage reflected on Channel 1 (Page A5.4.2) is
markedly less than was recorded in December 1992. The improvement is
presumably the result of modifications to the electrical service to the
farm. Currents reflected on this graph are generally in the range of
10 - 20 mAo This is contrasted to currents of 40 and up to 500 mA
during the previous tests.

Channel 2 (Page A5.4.2) reflects current in the grounding
electrode conductor at the barn service panel. The currents are
generally less than 8 mA except during impedance tests. These currents
are considered normal and of no consequence.

The data presented on Page A5.5.1 through A5.5.4 do not reflect
any currents or voltages which would generally be considered to be of a
problematic magnitude. However, the data on Page A5.5.5 reflect a peak
step potential voltage of 2.9 Vac (multiplier of 10 applied to recorded
data). Voltages of this magnitude can be problematic to some cows.
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The data on Page A5.5.6 reflect a step potential voltage up to
0.52 Vac. Except for a few cows which might be sensitive to this
magnitude of voltages, the data presented on this page are otherwise
considered non-problematic and non-consequential.

The graphs on Page A5.5.7 illustrate the previously noted step
potential voltage up to 0.5 Vac. The graph shows that, in fact, the
voltage existed at a level of 0.4 - 0.45 Vac for an extended period of
time. The longer duration of this voltage increases the risk that a
greater proportion of the animals would be sensitive and would be
reluctant to enter the barn under some conditions.

The data on Page A5.5.8 indicates a step potential voltage of
0.97 Vac with a duration of 16.0 seconds. This voltage is sufficient to
adversely affect a large number of the dairy cows. The event log does
not reveal any specific event which transpired during this time period
which would account for this magnitude of voltage. The voltage is of a
magnitude and duration sufficient to warrant further investigation.

A similar voltage was reflected as a step potential on Page
A5.5.9. In this instance, the voltage of 0.98 Vac lasted 2.4 seconds.
This event appears to have occurred shortly after the surge recorded on
Page A5.5.8. A voltage of 0.69 Vac with a duration of 0.1 seconds was
also recorded as a step potential.

Another step potential voltage surge of 0.98 Vac was reported on
Page A5.5.11. The duration of this surge was not noted. The graph
suggests it was a fraction of a second.

A similar voltage surge is reflected on Page A5.12. In this
instance, a voltage of 0.61 Vac with a duration of 16.1 seconds was
reflected between the waterline and the reference ground rod. No
similar voltage was found to be reflected in the immediate cow
environment. The data suggest this could be associated with the
beginning of the impedance tests. If that is in fact the case, the
voltage is probably of little or no significance. A similar analysis
would apply to the voltage reflected on Page A5.5.13 in which case a
voltage in excess of 1.0 Vac with a duration of 0.4 seconds was recorded
between the waterline and the reference ground rod. A second voltage
surge with a magnitude of 0.65 Vac and a duration of 16.1 seconds is
reflected on that same page. Any evidence that these voltages are
reflected within the immediate cow environment would suggest a need for
further corrective actions.

Page A5.5.15 does reflect a waterline to floor voltage spike of
0.39 Vac with a duration of approximately 2.5 seconds. This voltage
surge also occurred during the time period designated on the event log
during which the system impedance tests were being conducted. As such,
the voltage surge ;s probably of little or no consequence.
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The voltage surge reflected between the waterline and the
reference ground rod on Page AS.S.16 has potential for being more
problematic. This voltage had a magnitude of 0.64 Vac with a duration
of 16.1 seconds. This voltage surge occurred following the system
impedance tests. There are no activities recorded on the event log
which correlate with the time during which this voltage occurred.

Voltages recorded on Pages AS.S.18 through AS.S.23 do not appear
to be of any significance. All voltages are less than O.S Vac.

The Yokogawa strip chart data could not be analyzed. The charts
provided were non-legible and no ability existed for differentiating
between the three colored lines on a black-and-white copy.

The primary neutral voltages recorded on Page AS.8.1 are
suggestive of deficiencies with the primary distribution system. Some,
but not all, of these voltage occurred during the system impedance
tests. According to the event log, the two highest voltages (over S V)
occurred following the completion of the impedance tests.

The system impedance tests calculated and illustrated on Page
AS.8.2 are consistent with the perception that the primary neutral
system still has some inherent difficulties or deficiencies. The
primary system impedance of 1.S7 ohms is nearly double the 0.8 ohms
impedance of the secondary system. The net effect of this difference is
that approximately 2/3 of the current present at the transformer will
tend to flow through the farm grounding system with only 1/3 returning
through the primary neutral system.

In general, the current balance between the three phases is better
than was reported during the December 1992 tests. The stability of the
C-phase voltage still raises questions as to the validity of the data or
the functioning of equipment on this circuit. If the system layout will
permit, it appears appropriate that some loads from the B-phase be
switched over onto the C-phase.

Voltages at the Battle Lake substation (Page AS.10.1) show good
voltage stability within the accepted range of 120 V ±S%. The voltage
range recorded for all three phases varied from slightly above 122 V to
just under 126 V.

The extended scale graphs which were received relative to the
Franze Farm data do not reflect any voltages different than those
previously discussed. However, Graph A is labeled secondary neutral
amperage, but the scale is RMS voltage. No, voltage-to-amperage
conversion is given for this graph. In.any event, the system appears to
be reasonably well balanced with respect to 11S V loads. In that
regard, these data are consistent with the previously discussed data.

Additional data to replace Pages AS.3.8 through AS.3.13 were
received. The data are generally non-remarkable except for Graph A. In
contrast to Page AS.8, this graph does show the presence of secondary
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neutral current. Using the same conversion factor of 1 volt = 20 amps,
which was printed on Page A5.3.8, the imbalance appears to have reached
a maximum of about 5 amps. Again, this suggests that the 115 V loads on
the Franze farms are reasonably well balanced.

MILK PRODUCTION DATA

A variety of milk herd production data was obtained for the Franze
and the Nelson farms. The data included such parameters as water
consumption per cow and somatic cell counts. Some of the data could not
be evaluated because of lack of clarity as to which farm it represented.
For example, one set of data included a sheet labeled "Franze Dairy Farm
Water Meter Readings for the Month of December." This set also included
milk production for 28 cows, somatic cell counts for just over a two
months' time period, water meter readings, and two copies of milk pick
up tickets. Despite the identification as the Franze farm, the
verification statement was signed by Lonnie Nelson. In each instance,
the herd performance data provided are insufficient to allow drawing of
any firm conclusions.

Variations in water intake appear to be within reasonable limits
although both are on the low side for herds that are supposedly
producing 50+ lbs. of milk per cow per day. Somatic cell count data are
insufficient to establish any trends. However, the data do indicate
that both herds have a very severe level of udder infection, i.e.,
mastitis.

Meaningful evaluation of the effects of any electrical system
changes (no data were obtained for the time period since the electrical
system was changed) will require that production and milk quality data
for at least two years prior to the changes be provided. That is, data
should be provided beginning January 1991 or earlier through the present
time. As can be seen through the one set of somatic cell count data
which was plotted (presumably Lonnie Nelson farm), there are variations
across the two-month period. However, the beginning point and the
ending point are essentially the same. One could argue that the data
indicate a downward trend in somatic cell counts beginning in late
January. However, a period of one week is inadequate to establish any
meaningful trend line.

In evaluating herd performance data, it is important to realize
that long-term trends are far more important than any individual value,
be it high or low. Frequently, 6 - 12 months are required following
removal of an external stressor before the influence can be seen in the
dairy cows. That is, the change is not evident and does not become
apparent until the cows go through a dry period and freshen with a new
lactation. Despite this general rule and the general observation made
in the industry, the author of this report does recognize that there are
exceptions, i.e., there have been instances with which he has worked
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personally where changes in performance were dramatic and occurred
within days or weeks of the removal of external stressors. As noted,
these are the exceptions, not the general rule.

In order to provide a more complete evaluation of both herds,
copies of the actual DHIA test day and herd summary sheets will be
required. Attempting to draw conclusions on a herd basis from one or
two parameters will more often than not lead to erroneous conclusions.
A meaningful evaluation of herd performance data requires that as a
minimum the following parameters be evaluated: herd size, percent of
herd in milk, average days in milk, average age of herd, percent first
calf heifers, production per cow, rolling herd average, average days
dry, average days open, days to first breeding, somatic cell counts,
bacteria counts, etc. Thus, the data provided in this instance, while
interesting, is of little value with respect to drawing conclusions as
to any cause-and-effect relationship.

In evaluating herd performance, it is also necessary to recognize
that milk production and milk quality are influenced by many factors
beyond extraneous voltage. These include design and maintenance of the
cow environment, milking system function, milking procedures, veterinary
practices, cow management program, nutrition, and genetics. Serious
deficiencies in anyone of these could result in failure for changes in
the extraneous voltage situation to be reflected in herd performance.
This can occur when extraneous voltage is not the most limiting stressor
present in a dairy herd.

CONCLUSIONS AND RECOMMENDATIONS

1. The data presented were inadequate to allow evaluation of the
newly installed secondary system conductors for compliance with
accepted design standards for wiring agricultural installations.

2. The service panel at the Nelson farm was unsafe as found and
presumably as it was left at the completion of testing.
Appropriate notification should be issued to limit liability of
all parties.

3. The supply voltage at the Nelson farm exceeds accepted standards.
In most instances, the higher than normal voltage should pose no
problems.

4. The supply voltage at the Franze farm is within accepted and
normal standards.

5. The 115 V loads in the Nelson barn are not properly or
satisfactorily balanced. The imbalance contributes to or causes
excessive voltage drop on the secondary neutral. This voltage
could be reflected as a problematic extraneous voltage in the cow
environment under some condition.
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6. The data reflect repeated impulse voltages of a problematic
magnitude on the Nelson farm.

7. At least one of the instruments is noted as recording
"uncalibrated data." The precise meaning of this note and its
influence on the data should be determined.

8. Primary neutral voltages reflect a high degree of sensitivity to
on-farm loads at both farms. The voltages reflect a need for
further evaluation of the primary system, including load balance,
neutral conductor type and size, and grounding.

9. The voltage surges approaching 1 Vac and measured as a step
potential are sufficient to warrant further diagnostic work on
both farms.

10. Herd performance data provided are insufficient to draw any
meaningful conclusions. Data beginning at least two years prior
to changes in the electrical system and continuing for six months
to one year beyond the changes will be required to determine if,
in fact, the wiring changes had any detectable influence on the
herd. Meaningful evaluation will require much more extensive
data. The minimum data to be provided include DHIA test day
sheets, DHIA herd summary sheets, and milk market milk quality
data.

11. The changes in the distribution systems servlclng
to have had a positive effect on some parameters.
particularly true of the waterline current levels
two farms.

the farms appear
This is

measured at the

12. Overall, the data indicate a need to retain the neutral separation
at both farms. For improved safety, a neutral separationj
interconnection device with a lower saturation or re-connect
voltage should be installed.
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